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SUMMARY 

Four wings of different plan form equipped tith plain spoiler 
ailerons have been tested at low speeds. Three of the models had wings 
of aspect ratfo 3, the taper ratios and sweep of the quarter-chord lines 
being 0.40 and 16O; O&O and &lo; and 0 and 45'. The fourth model had a 
wing of aspect ratio 4.8 with a taper ratio of 0.51 and sweep of 350. 
The spoilers were mounted normal to the wing upper surface along a 
constant-percent-chord line and were of constant-percent-chord height. 
Spoiler heights of 5-, lo-, and 15-percent chord, and spoiler lengths of 
5- to 100~percent semispan were tested. The tests were conducted at 
Reynolds numbers from 7 to 13 million at a Mach number of 0.13. The data 
obtained are presented without discussion in the form of tabulated, six- 
component force and moment characteristics. In addition, some of the 
data are presented in graphic form. 

INTRODUCTION 

Retractable spoiler ailerons have been among the devices suggested 
to assist or replace flap-type ailerons as lateral controls on high- 
speed aircraft. Because of this interest, research work on spoilers has 
been carried out in wind-tunnel and flight tests. A bibliography of 
reports resulting from this research is given in reference 1. 

It is the purpose of this report to present data show%ng the effect 
of plain spoiler ailerons on the characteristics of wing plan form6 not 
previously tested with spoilers. Four wfngs of different plan form 
equipped with spoilers of various heights and spanwise extents were 
terJted. The data presented in this report were obtained for use in 
developing and evaluating a method of predictfng the rolling effective- 
ness of spoilers which is presented in reference 2. All of the data are 
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fn tabulated form and, fn addition, some data showing significant trends 
are also presented in graphic form. 

NOTATION 

The coefficients and symbols used fn this report are defined as 
follows: 

b 

cm 

cn 

CY 

C 

E 

h 

9 

S 

wing span, measured perpendicular to plane of symmetry, ft 

drag coefficient, S$6 

rolling-moment coefficient, rolliw moment 
m-b 

lift coefficient, F 

pitching-moment coefficient, pit'- moment 
@E 

yawing-moment coefficient, Yating moment 
s=J 

side-force coefffcient, side force 
SS 

dw 

mean 

chord, measured parallel to plane of symmetry, ft 

aerodynamic chord of wing, measured parallel to plane of 
b/e 

f- c'ar 

height of spoiler .above wing surface, measured normal to wing 
surface, ft 

free-stream dynamic pressure, Ib/sq ft 

wing area, sq ft 

A 
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Y8 

a 

distance from wing leading edge to spoiler, measured parallel to 
plane of symmetry, ft 

lateral coordinate perpendicular to plane of symmetry, ft 

distance frommodel center line to edge of spoiler, measured per- 
pendicular to plane of symmetry, ft 

angle of attack of the wing-chord plane with reference to free 
stream, deg 

spanwise location of inboarit end of spoiler, 'sinboard 
b/2 

spanwise location of outboard end of spoiler, ysoutboard 
b/2 

DESCRIPTION OF MODELS TESTED 

The geometric characteristics of the models tested are shown in 
figures 1 to 4, These figures and table I identify each of the four 
models by a number which will henceforth be used when referring to that 
model. 

3 

Tables TI through V give the afrfoil section ordinates for the 
models. It should be noted that model 2 was tested with each of two 
airfoil sectione, one section being a modification of the basfc 
NACA 64Aoo6 afrfoil section. The modification was made in connection 
with another investigation. 

The spoilers used were fabricated of 3/8-inch plywood, and were 
installed perpendicular to the wing upper surface along the TO-percent- 
chord line. In addition, for model 2, spoilers were also placed along 
either the 60- or the 80-percen+chord lines. All of the spoilers were 
of constant-percent-chord height and were unperforated. Hefghts of 5-, 
lo-, and 15-percent chord were tested. A photograph of a typical inatal- 
lation is shown in figure 5. Spoiler6 were tested on the upper surface 
of the right wing panel of each model and varied in length from 5- to 
X00-percent semispan. 

i 



TESTSARDRESULTS 

The tests made on the various models and configurations are listed 
in table VI. Included are tests made with the vertical tail removed from 
model 2, and tests made with the horizontal tail removed from model 4. 
These surfaces were removed in order to determine the effect of their 
presence on the rolling moment. It should be noted that model 2 complete 
with vertical tail was tested only with the modified leading edge. All 
of the tests were made at a dynamic pressure of 25 pounds per squsre foot 
and at a Mach number of 0.13. The Reynolds number of the various tests 
is given in table VI. All of the tests were made at zero sfdeslip with 
the range of angles of attack for the different models as follows: 

Model1 a, -2O to 18~ 
Model 2 a, -2O to 20° 
Model 3 a, -2O to 20° 
Model 4 a, -2O to 16O 

The data have been reduced to NACA coefficient form uith the moment 
center taken at 25 percent of the mean aerodynamic chord. The angle of 
attack, drag, and pitching moment (for the model with a horizontal tail) 
have been corrected for wind-tunnel-wall effects. The drag and pitching 
moment have been corrected for support-strut interference. The angle of 
attack and drag have also been corrected for air-stream inclination. 
Corrections due to asymmetrical wing loading were considered negligible. 
None of the data have been corrected for tare loads due to baeic model 
asymmetry, but the incremental change in any characteristic due to spoiler 
deflection can be obtained by referring to the data tabulated for the 
model without spoilers. 

The data indexed in table VI are tabulated in tables VII to XIII. 
Six-component force aa moment data are presented for all models. In 
addition to the tabulated data, figures 6 to 9 present plots of the data 
obtained on the four models both without spoilers and with full-eemiapan 
spoilers deflected. These curves are considered typical of the data 
tabulated sfnce, in general, the aerodynamic characteristics of the 
partial-semispan spoilers have the same trends as the curves presented. 

Ames Aeronautical Laboratory 
National Advisory Committee for Aeronautics 

Moffett Field, Calif., Aug. 26, 1954 

c 
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TABLE I.- DIMENSIONAL DATA OF MODELS 1, 2, 3, AND 4 

Model 
Wing 1 2 3 4 

Area, sq ft. . . . . . . . . 312.5 312.5 28-T-58 
span, ft . . . c . :. . . . 30.62 30.62 

3;;J; 

Meanaerodynamic chord, ft. 10.83 lo.83 13:65 ‘i$ 
Aspect ratio . . . . . . . . 3.00 3.00 2.99 4:78 
Sweep, quarter-chord line, 

deg............ 
y," . 

40.6 45.0 35.0 
Taper ratio. . . . . . . . . 0.40 0 0.51 
Twist, deg . . . . . . . . . 0 0 0 '2 
Dihedral, deg. . . . . . . . 0 0 0 3 

Fuselage 
Length, ft . . . . . :. . . --- 56.16 ‘56.16 46.00 
Maximum diameter, ft . . . . --- 4.49 4.49 3.68 

’ Fineness ratio . . . . . . . --- 12.50 12.50 11.55 

Vertical tail 
Exposed area, sq ft. . . . . --- 52.53 52-53 15.5 
Aspect ratio of plan form 

extended to model center 
line. . . . . . . . . . . --- 1.00 1.00 0.93 

Taperratio.,....... --- 0 0 0.60 
Airfoil section thickness, 

percent chord. . . . . . . --- 5 5 16 

Horizontal tail 
Area, sq ft. . . . . . . . . Aspect ratio . . . 1 . . . . 

Taper ratio. . . . . . . . . 
Sweep, quarter chord, deg. . 
Dihedral angle, deg. . . . . 

--- --- --- --- --- --- ‘y& 

--- --- --- 0:45 
--- --- --- 35-w 
--- --- --- 10.00 
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TABLZ II.- COOFCDINATES OF TEtE AIRFOIL SECTION 
USED FOR MODEL 1 (MODIFm DIAMOND) 

[All coordinates are in percent chord 
and are taken parallel to the model 
center line.] 

Station Ordinate 

4y.34 
&O 
arig50. 

45.00 2.015 
47.50 2.079 
50.00 2.100 
52.50 2.079 
55.00 2.015 
56.66 br.950 

100.00 b0 

aAirfoil has straight line between thet 
~ points. 

4 

"Airfoil has straight line between these 
points. v 
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TABLE III.- COORDINATES OF THE AIRFOIL SECTIONS 
USEDFOR MODEL 2 

[All coordinates are referred to the chord of the 
NACA 64AOQ6 section and are in terms of percent of 
that chord. The sections are taken normal to the 
atreaawiae 0.31-chord line.] 

Station 

-1.50 
-1.25 
-1.00 

-975 
-.25 

:g 
950 
.75 

1.25 

;:2 
7.5 

10 
15 
20 
25 

z; 

z; 

;; 

2; 

g 

85 

z 
100 
L. E. ra 

Minates of 
original 
sections 

:mACA 64~0061 

0 
-485 
.585 
-739 

1.016 
1.399 
1.684 

'1.919 
2.283 
2.557 
2.757 
2.896 
2 0977 
2.999 
2.945 
2.825 
2.653 
2.438 
2.188 
1.907 
1.602 
1.285 

2:; 
.331 
.013 

.UB: 0.246 

Wrdinates identical 

Ordinates of modified sections 

Upper surface Lower surface 

-1.380 -1.380 
-.600 -2.065 

:::g 
.16C 

-2.315 
-2.4gO 
-2.750 
-2.855 
-2.95 
-3.040 
-3.1070 

3. 
I. 

i5enter of L.E. 
circle: 

w - . 
ord -1.33 

b 

to those of the NACA 64AOO6 section. 

-3.610 
-3.450 
-3.235 

-3.000 
(1) 

v 

. 
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TABLJZ Iv.- COORDINATFS OF THE AIRFOIL SECTION USED 
FOR MODEL 3 (WA 0003-MODIFIED) 

[All coordinates are in percent 
chord and are taken parallel to 
the model center line.1 

Station 
l- 

0 
1.25 
2.50 
5.00 
7.50 

10.00 
15.00 
20.00 
25.00 
30.00 
40.00 
50.00 

8:: 
70.00 
80.00 
go.00 

100.00 

Ordinate 
0 

.-iW 
1.089 
1.481 
1.750 
l-951 
2.228 
2.391 
2.476 
2.501 
2.419 
2.206 
1.902 
1.650 
1.500 
1.000 
0.5Kl 
0 

L. E. radius: o-275 
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. 
TABLE V.- COORDINATFS OF THE AIRFOIL SECTIONS USED FOR MODEL 4 

(NACA 0012-64 MODIFIED AT ROOT; NACA 0011-64 MODIFIED AT TIP) 
I 

[All coordinates are in percent chord and 
are taken normal to the 0.25 chord 
stations.] 

Station 

0 

:k 
1.25 
2.5 

;:; 
10.0 
15.0 
20.0 
25.0 
30.0 

E 
45:o 

g:i 

6510 
70.0 
75-o 

&80.0 
a100.0 

L. E. m 

T 

Root station Tip station 
@Y/b = 0) 2Y/b = 0.990) 

O&l 

U39= 

0.573 
1.69 
l.goO 
2.250 
2.855 
3.588 
4.062 
4.415 
4.902 

-&rdi 

Upper 

5.282 
5.046 

3.293 
2.660 
1.952 
'1.719 

.iua : 

ates 
Lower 

"_:z;: 
-.846 

-1.224 
-1.867 
-2.706 
-3.294 

I56-z 
-6: 198 
-6.185 
-6.092 

-1.719 

-527 

-o.37E 
-661 
-875 

1.196 
1.768 
2.491 
3.ooc 

4.78c 
5.041 
5.221 
5.339 
5.371 
5.337 

3.654 
1.325 

1 

ate0 
Lower 
-0.378 

-.134 

:zz 
-2ko5 
-3.062 
-3.500 

-2.011 
1.125 

236 

Airfoil has 
points. 

straight lines between these 
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model 

1 

V 
2 

V 

TABLE VI.- SW OF CONFIGURATIONS TESTED 

:0nfi 

Y 

ation 
1) 
W 

V 
W+F 

V 

h/c ‘li 10 
leynolds 
number 

-05 

I 
.10 

1 
.I5 

I 
-05 

i 
.l.o 

I 
L 

-- 
r 

l 1 

- 

.- - 
I 
3 
3 
3 
3 

:: 
3 
3 
3 
3 
3 

:2 

:86 
.4 

3 
L-m 

-15 
015 
-3-5 
.I5 
-15 

:? 
.6 
.8 
.2 
-15 
-15 
-15 
-15 
-15 
.2 

:: 
.8 
:2 
.4 

.-- 

1.2 
.4 

:86 

1.0 
1.0 
1.0 

:2 

:86 
1.0 
1.0 
1.0 
LO 
1.0 

.8 
1.0 
m-w 

.2 

:: 
.8 

1.0 
1.0 
1.0 
1.0 
1.0 

.6 

:2 

.6 

.8 
1.0 
1.0 
1.0 
1.0 
1.0 

2 

‘.TxlOS 

‘. 7 OS 

'Configuration desfgnations: W, wing> F, fuselage; 
H, horizontal tail; WDdj m&fie$ wing. .. 

‘igure 

6 
-Be 

-NW 

--s 

-a- 

6 
--- 

--- 

MB- 

--- 

W-B 

m-w 

6 
W-B 

--- 

s-w 

--- 

--- 

? 

-.m- 

--- 

B-B 

--s 

7 
m-B 

-SW 

-we 

-me 

--s 

-SW 

w-w 

--m 

s-s 

7 
-mm 

--I 

--I 

m-s 

W-B 

m-e 

'able 

VII 

v 
VIII 

V 

v, vert3ce.l tail; 

T 
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Model 

2 

V 

3 

I 

TABIX VI.- SUMMARY OF CONFIGURATIONS TFSTED - Continued 

configuration 
(2) 
W+F 

1 
w,,,+F+v 

Wmod+F 

W+F+V 

V 

x,/c h/c 

0. 7c 

1 mm- 
070 

--- 
-70 

I 
.60 

I 
-80 

I 
--- 

-70 

1 

j-15 

1 
1 
-10 

I 
-05 

I 
-10 

V 

1 
-05 

t 

%. 

0.15 
.15 
015 
-15 
-15 
.2 

:64 
.8 
.2 

-- - 
-15 

-- - 
015 
015 
.6 
915 
.15 
.6 
-15 
.15 
-15 
-15 

2 
915 
-15 
-15 
.4 

186 
.- - 
015 
015 
.x5 
-15 
-15 
.2 

:: 
.8 

:24 
4 L 

0.2 

:: 
.8 

1.0 
1.0 
1.0 
1.0 
1.0 

.6 
e-w 
1.0 
-me 

.4 
1.0 
1.0 

.4 
1.0 
1.0 

:i 
.8 

1.0 
1.0 
1.0 

.4 

.6 
1.0 
1.0 
1.0 
1.0 
-em 

.2 

.4 

:86 
1.0 
1.0 
1.0 
1.0 
1.0 

.4 

:; 

Reynolds 
number 

9- LO6 

2.8~10~ 

Figure Table 

--- 
--- 
--- 
--- 
7 

e-v 
m-m 
-em 
--- 
--- 
m-w 
a-- 
--- 
-mm 
e-w 
-se 
a-s 
--- 
--- 
m-m 
e-m 
--- 
--- 
--- 
--- 
--- 
--- 
-mm 
--- 
--- 
-a- 
8 

m-0 
--- 
--- 
--- 
8 

-a- 
--- 
s-m 
mm- 
--- 
-es 
--- 

3ee footnote 1, p. 11. 
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TABLF: VI.- s%bfb! 

4odel 

3 

V 
4 

V 

Bee 

confi T- ation 
31 

W+F+V - 

W+F+V+E 

W+F+V 

RY 01 

k/C 

F CONFIGURATIONS TESTED - Concluded 

3.70 

V 
-- - 

070 

1 -- - 
-70 

1 

h/C 
0.X 

%. 

I.15 
015 
-15 
-15 
-15 
.2 

2 
.8 
.2 
.4 
.4 
015 
.15 
015 
-15 
-15 

:24 
-6 
.8 
.2 

144 
--- 

.l 

.l 

.l 

.I 

.I 

:E 

:: 
.4 

--- 
.I 
.I 
.I 
.I 
.l 
.2 
.4 
.l 

:t 

I.2 
.4 
.6 
.8 

t.0 
L-0 
1.0 
1.0 
1.0 
.4 

:: 

:2 

:86 
1.0 
1.0 
1.0 
1.0 
1.0 

2 
.8 

--- 
.2 

:64 
.8 

1.0 
1.0 
1.0 
1.0 
1.0 

.8 
--- 

1: 

:86 
1.0 
1.0 
1.0 

.4 
1.0 
1.0 

3eynoldS 
number 

1.2.8x1cP 

r 

7.17 
V 
K 

V 

Lo6 

- 

Qure Table 

--- 

--- 

--- 

-me 

8 
--- 
--- 
--- 
--- 
--- 
--- 
m-s 
--- 
-mm 
--- 
m-0 
8 

--- 
D-M 
--- 
--- 
--- 
s-m 
--- 

9 
--- 
--- 
--- 
--- 
-mm 
es- 
--- 
m-w 
--- 
--- 

9 
--- 
--- 
--- 
--- 

9 
-we 
--- 
m-m 

9 
--- 

B 

x 

X 

- 
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. 
TABI VII.- AERODYNAMIC CHAFuLCTEKCSTICS OF 

(a) x& = 0.70; h/c = 0 and 0.05 
MODEL 1 

. 

h/c - 0 

o.wg7o.w73 -o.owro.ow7 
.0075 SK& 0 .0006 
.0x6 .Ol% -.Ow4 .wl2 
a234 .016b -awl .ool2 
.0441 .0172 -.ow3 .ooo5 
.0773 .w4g .ow4 .OOCQ 
.I205 -.0117 .owa-.wo4 
.1706 -.043J .w1g -.w18 
.2186 -.0642 .w31 -Awl 
.2501 ::7g .0023 -.0X0 
.2366 .0026 .w17 

0.0003 
.OQQl 
.a003 
.OW3 

:tE 
.wa2 
.OWl 

-.oQo3 
-.ooo3 
-.w16 

-2.03 -0.106 
.05 .w8 

2.13 .128 
4.21 .246 
32 .372 

10.49 2'4: 

Et 
16:59 

2: 

18.50 2;; 

h c = 0. 0 11, = D.M ’ P q* = 0.40 
-2.03 

.05 
2.12 
4.21 

10.47 

i5t.g 
16:5g 
18.55 

o.wl.2 .0004 
.WlO .OW2 
.ooo5 .oa08 
.wo3 .WlZ 

-.WQl .w1g 

L 
-.wo4 .ooll 

.0004 .w15 

.oca .Wl2 

.wog .wB 

.0020 -.WO8 

.OQl3 -.WlO 

I” .QW 
-.W42 
-.w35 

.WlA 

.w31 
-.w75 
-.0174 
-.0470 
-.0717 
-.0846 
-.OS80 

~.wo2 
-.wo2 
-.wo2 
0 

.WQl 

.WCJl 
-.ooo2 
-a303 
-.ool2 
-.a004 

.wQl 

0.0163 -0.0060 
.0145 -.wy3 
.0184 -.Wl-/ 
.OP3 .W44 
.0510 .w35 
.0835 
.I251 ::g 
.I750 -.04&m 
a49 

::gt&$ 
-.llj-7 

h/c - 0.05 

h/c = 0.05 

‘c = 0.05 

rli -0 q. 9 1.0 I h/c = 0.05 ‘li = 0.40 'lo = 1.0 

0.0043 .w15 
.a015 .WU 
.w37 .woB 
.w69 .OOQ~ 
.w67 .wo5 

-.oosT .0004 
-.Olga .ow4 
-.0471 .WlO 
-.064g .ow6 
-.o8g6 .ow4 
-.og33 .a008 

0.0057 0.0012 
.w25 .0012 
.Wl& .ow 
.w51 .WlQ 
.0046 .ooog 

-.w67 .oog 
-.olg6 .0012 
-.0476 .wol 

::%5 -Ooo3 .ow6 
-.looQ .w17 

,.0055 
.oosS 

:E$ 

:tCg 
.w61 
.00&I 
.w52 
.w1g 
.ooo4 

O:W& o.$ 
-0109 :a038 
.Olll .WW 

-@w9 :s .wo5 

u--$ 
.ooo8 .wo2 

-Oo4 -:gg -.ooo5 
-.w44 -.ooo6 
-.coa 0 

'0.0025 
.0017 
.ow 
.QW 

-.owl 
.ow6 
.ow4 
.w12 
.w13 
.OOl8 
.w32 

-2.10 
-.OP 
2.09 

kg 
8.35 

10.45 
12.54 
14.59 
16.55 
18.52 

.015Q 
I .0175 .oglo .OlW -.ow4 

.0&l .wo6 -.ooo7 

.ll88 -.ol23 .ooog 

l-L 
.1634 -.0452 .wr3 
.2154 -.0678 .w16 
.25l4 
.2357 ziz -w=7 .oolO 

.Olk 

.w63 

.w63 

.w49 

.a034 
-.w13 
-.a016 

.8r4 

. 
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TABLE VTI.- AERODYNAMIC CEAllACTERISTICS OF MODEL 1 - Continued 
(b) xs/c = 0.70; h/c = 0.05 and 0.10 

a. CL % 1 %I% 
h/c = 0.05 'li - 0.60 - 

-2.05 bO.l'i5H(O.O188~ 0.W431O.WlO -2.05 -0.13 0.0188 0.0043 0.0010 
.o3 .a5 I -.ol.2 .OlS -.oii?l .OlWI .008Gt .OOca 

2.l.l .W5 .ol83 -- -:gj .Ol23 
4.19 .=3 .0291 .0135 .wo4 

i-g 
l&8 -.0168 .ocw8 

E% 
16:60 16.60 
18.52 18.2 

.m3 .m53 
.05zJ A044 .ow8 .w2g 
.0839 -.wlj .wll -0039 
.=?I -.on6 .0028 .WB 
.173g -.0423 .w34 SKI37 
Al66 -.o7l4 .a033 .oll5 

i .253k -.W .0033 .0X.4 
I .2603 406.8 a23 -0040 

/c = 0.10 'li = 0 

4.;; 0.0545 .oJ@ -0.0022 .wl2 osm& 

-a23 .046g .wj% .cns 
.w2 .e5Qo .ow .0013 
l 179 .0620 .w67 .wq 

:g .w2& 
.634 :I.753 

-.w25 -.olg .0017 .wlc 
-.0470 .wk 

.743 .alg 50646 LO45 

.7% :$g 

.U -:i% :EE 

.Q=3 
~A001 

-.Km2 
-.a004 
-.Wll 
-.WlO 

-I -.W2g 
-.a008 
-.oor3 

7jn =.a.60 

.727 

0.0154 0.0047 
.o153 .WB 
.ol67 SKI36 
.ol74 .W2-7 
.0154 .wlg 
.0144 .wl3 
.wgr .w15 
.x196 -.wu 
.0142 -.w39 
.ws 
.w19 ZZ 

h/c I 0.U 

c = 0.10 h/c -0 10 

0.066l 0. O.Wl5 
-004 -0019 
.ol2 .wo8 
.ol67 .m3 
.ou .m3 

i 

.wo .m3 
-.olw .C=Ci 
-.043Q .w32 
-.06g8 .w58 
-x863 .a046 
-.og35 .w4 

Il.9 - 0.20 

l.oo24 
.cxEl 
.001t 
sKKl4 
.a004 
.ow3 
.ow3 
.WP 
.w35 
.0028 
.cKEl 

p.0238 o.w%i -2.lf3 
SE35 .w68 -.W 
I@-& .W& t.3 

A242 :w3g 6:r3 
.0154 .oc& 8.27 
.OllO .wl2 10.38 
.wgg -.wog 12.48 
.Ol.Ol -.a044 14.55 
.w55 -.a041 16.57 
.ooo2 -.&A4 la.54 

o.wg 
.-3 

:Z 
.022g 
.w43 

-.ol67 

I::&? 
-.EureS 
-a95 

0.0301 0.0117 
.0306 .0107 
-0311 .wg2 
.o336 .=f75 
.03l2 .oogg 
.018g *wp 
.oug .ow8 
.OlOl -.w13 
.w8o -.wy( 

-.wor -.oop 
-.ooo2 boo27 

.o!YP 

.o553 
-0567 
.0684 

:g 
-1747 
.2Sb 

‘II< = 0.40 9, = 1-w I 

D .ou6 
.a163 

:iEg 
.0=7 

i 

.wEi 
-.0173 
50349 
-.W97 
-.lW4 
-.Og85 

.Y Loo06 0.0212 O.Olol 
.ow6 .0225 .wgo 

-.om6 .0232 .mg 
-.wl2 .0262 .wug 
-.Wl3 .cmB .w46 
-.wo8 .olog .wp 

1 
A003 .a053 .w1g 
.OW8-.OW5 .a06 
.a017 -0025 -.W28 
.Wl8 -A028 -.w23 
.m3 .w13 -.ooog 

o.w6l o.wl2 
.0162 ~006 
.olBo 0 
se24 -.wlo 
.0202 -.WO5 

I 
A024 -.ooog 

-.0145 A003 
-.03x -.OW4 
-A649 .WlO 
-48~ .w39 

.ow8 

“:gg .04go 
:i-Z$ 
:Eg 
.1666 

:z 
.2462 
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TABLE VII.- AERODYNAMIC CURACTEEISTICS OF MODEL 1 - C,oncluded 
(c) x& = 0.70; h/c = 0.10 and 0.15 

Q f c, I CD 1 CP 1 c, 1 cz 1 crl 
h/c = 0.10 l)f = O.&l 'lo - 1.00 

-2.oe 
0 
2.08 
4.16 

ii:; 
10.46 

ij:g 

& 

-2.09 
-.Ol 
2.06 
4.14 
6.25 
8.38 

lo.48 
=gFJ 
14.6l 
16.59 
L!i!& 

I.170 0.0301 o.wgiikLw13 0.0325 0.0069 
-.O% a251 .0161 .ow6 .01.35 .w64 

.0147 000% 
-.wo4 .0171 .w47 
-.w14 .oll8 .w35 
-.WlO A081 .w30 

.605 .I237 -.ol82 .a301 .w3g A021 

.73k .1704 -.0427 .wl2 -.wll .WlO 

.8q a,67 -.06gz .w35 -.om8 -.w14 
J& 2%; OQ&' .wl8 -.w35 -.0007 

. .ooo5 .wolO 

‘C = 0.10 - 0.40 = 0.80 

0.0340 0.0071 0.0w4 ":;mg 0.0063 
.Mgl .ol28 0 .w57 
.02g8 .oE?7 -.wog l 0160 .wp 

~ .oyiro .01.81 -.0006 .o17g .a040 
I .0533 .ollg -.owg .0124 .wp 

.08l.l -.wO7 -.WOl .wy .w13 

.I201 -.017g .wo5 .w21 -.wo3 

.1663 -.04u .wl2 .w15 -.w15 

.2x20 -.oyg8 .w21 .ooo5 -.m 
I;"? .w% .oQ21 :ocn~-.m7 

-. 0985 .w13 -.w16 

h/c I 0.10 'li - 0.80 qo - 1.00 

-2.05 -0.i32‘0.oi85 o.wg3 0.0013 0.0048 0.W33 
.03 -.016 .0154 .o1.08 .wo8 .ayi8 .ws 

2.11 
4.19 

109; .ol83 .0147 .Ow3 .w64 .oazg 
.w71 .WZ! 

.352 .w45 402; 
A813 .ooy -.WlO .w31 

10.47 .I=3 -.ol22 .owl .wq .c.Kxz! 
-.0373 *WI.2 .0007 .wo8 

-2.23 -0.393 
-.16 -.28c 
1.91 -.m 
2:2 -.ogl 

.w 
8.17 .BI 

L Ati 
E-43 :g 
14.50 

10.32 

$57 .7% 
. . 

_ __ 
- 

m. 

. 
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TABLE VIII.- Am~DmAbfIc CHARlLCTERISTICS OF MODEL 2 
WIPE VERTICAL TAIL REMOVED 

(a) x8/c = 0.70; h/c = 0 and 0.05 

c, 

E 
-.OCKS 
-.ooCe 
-.QWl 
-.ce7 
boo04 
-.0X& 

.was 
-.m 
-.w14 

ow6 

a I%IcDic, 1 cY CZ 

-o.oooS 
- .0#4 
-.a003 
-*OWE 
-.ooo= 

.WlC 
-.cxe4 
-.oaa 
-.WL 
-.m27 

.wcJ1 
a 

I -.cKw+ 
-*cm4 
-.cmc 
-.0X% 

.cxe2 

.~a?6 

.a030 

.Wl8 

:Zg 
-.ooOl 

h/c - 0.05 

?!J%Jzj 

‘li = 
o.OOl3 

.w31 

.w13 
boo14 

I 
::z 
-.a258 
-.ol23 
- .01g4 
-.0103 
-.w% 
-.04 1 

1 025 
o.wl6 

.- 
.WlO 
.ow4 

~ .oooy 
~ -.cw4 

.a7 

.wq 
-WV 
.w14 
.WlO 
.WlO 

- 
h/c = 0.63 rli - 0.15 9n - 0.60 .- .- 

0.cm61-0.0017 o.wuI o.ax?o -S- -2.05 .@ 
2.09 
4.17 
6.24 
8.3 

I 
10.41 
12.51 
14.58 
16.63 
18.69 
20.69 

-., 
!0.w7910.0040 

.WW -.wss 

.m3 -.w4g 
0 -.w59 
-.Wl2 -A061 
-.ol23 -.w31 
-.Olg6 
-.Ol53 -:x 
-.Ol66 -.w14 
-.w42 -.OW3 

.Wll -.w31 

.o& .W20 

.0073 .Wl8 

:Z 
.cKeO 
.a014 

.0126 -.axJ4 

:Ez 
-.wr3 

.ocd 
.w1g -.oao5 
.WlO -.OW6 
.w34 -.wl3 

'.o& .a035 
.ono .w35 
.ol29 
.014-g :Si 
.ol84 .ooo5 
.ol20 -.omz 
.w34 .0003 
.a328 -.wu2 

:z zz 

.w53 -.oog3 

::tz ::zi 
-.0146 -.amg 
-.cEog -.0x4 
-.0163 -.ox~ 
-.w37 -.wl8 

-.0345gl -.o -.wi41 -.wcir -.04&l .wl3l .tiol-.w17 

? - 0.ol.q 
7 
.ol29 
Al47 
-0173 

: 1.00 
0.0053 

:g 

:g 
~028 

-.ooOl 
-.aoog 
-.Ow4 

.oaOl 
-A038 
,,CKQ~ 

.-s 
0.0339 

-.045 .opo 

5; .0326 .0357 
0273 A420 

LO.41 
Is.51 
L4.58 
~6.64 

.0193 

.=q 
-0155 

:Zg 
.WlE 
.wl5 
.m9 

.396 
:g 

.n8 

. a 

8.33 :fg l gif .w33 
10.42 

it:% 
.678 A66 

-.oOm 
-.0136 

a.67 
20.70 
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TABLE VIII.- AERODYNMC CWTERISTICS OF MODEL 2 
WITH VERTICAL TAIL REMOVEI) - Continued 

(b) x*/c = 0.70; h/c = 0.05 and 0.10 

h/c - 0.05 A, - 0.40 'lo - 1.w II 
0.0032 

I 

.W48 

.w 

.a3 

.Wl8 

22 
-.w16 
-A023 

.Ocm? 

h/c - 0.05 

2i2 .og-f 
4.20 .213 

6.27 8.35 :EZ 
10.46 -603 
12.53 .I06 
14.5 I I 16.64 
18.68 .924 
20.70 .Qk? 

nr - 0.60 n, - 1.00 I ,~ ~- . . 
-2.04 I-o.1mlo.@64lo.o~o l-0.00% 

.a 

oseq 0.0068 
.a9 

l-l 

.=og :% 

.@53 .w 

.0335 .oo50 

.Y 
-a.w31 o.ww 0.0035 
-.cK!42 .w17 .wfl 

zg4 :z&! :z: 
.oQ2S 

IT 
-:mJ :008a .w14 

.wo4 .w13 
.0023 .owg -.wl5 
.0022 -.an2 -.w14 
.wg -.wla -.wliz 

-.cm4 .m3 -.w13 
.COlQ -.cfmY .wl6 

.05 I I -.ck 
2.l.l .oe? 

-.O& 
-.m 
-.oog8 
-.0106 
-A082 
-Ace5 
-*am 

.a013 

.@=3 
-.wo2 

.wo5 

.04g5 -a352 

.ogol -me78 

.1392 -.0054 

.1941 -.0150 

.2498 -.OOiJO 

:?2 r:z: 

l), - 0.80 qa - 1.00 
0.~66 -cm; -0.0018 0.0019 

.0092 -.001g .O@O 

.0070 -.a~6 -.0008 .w18 

. oq8 -.w36 .cm7 .oce2 

.Wll -.w36 .WlO .w16 
-.OlOb -.Ow3 .w31 .ooOl 
-.0135 .w35 -.oceo .wcl6 
-.w8 .ma -.wl.2 -.ooog 
-Al47 .-3 -.Wll 
-.m .ca3 -.Oce2 ::z 
-.OlV -.a011 .-9 -.w18 
-a459 -.KE2 -.wl8 .WlO 

li - 0.15 -qo - 0.20 

0.60 05 q< = 0.20 e 

o:xQg o:$:g -o.wyo o.ax3 
-.w52 .wgo 

.0260 .a039 -xc67 .w4g 

.0301 .w17 -.0081 A069 

.0379 
::gg 

-SW6 .cQ87 

:Zig -.0171 -.0D78 -.Ocal .0114 .0069 
.a63 -.0133 -.m8 .wlg 
.2014 -.017g -.w43 .a227 
.2578 -.m -.Wl6 .ooo8 
.3048 .CJCkZO -.w39 .0053 
.3595 -.oyg -.a320 -.ocng 

10 91 - 0.15 'lo - h/c - 0.10 

0.Oaeg 
.0026 
.w24 
.a5 
.ca2 
.m3 

-.m3 
.w15 
.Wll 

0.40 
o.caO5~ 0.0003(-o.cm4 -2.03 1 45 

zig 
-.Wl 

.w 

h/c - 0.10 - 0.15 n, - 0.60 II h/c - 0.10 

2.lz 
4.20 
6.28 
8.36 

LO.45 

.161 

.272 

.385 

.5ll 
-642 

'li - 0.15 
2.017 

.0173 -":Z 

-T- 
.ol.61 -.0x26 
.Ol80 -.0150 

I -.04 -.ll2 
2.a -.w4 

,"?ii 
.lOl 

8:26 .m 

10.34 :E 
12.46 .605 
14.63 .7@ 
16.60 .8w 
IA.66 .894 

2.09 .018 .o* .Olcs -.0&O .Ol% .w33 
.0175 .w26 
.0186 .ooeg 
.Oly2 0 
.axL6 -.a043 
.01q 
-0133 ::gg 
.Oll2 -.Wfd 
.w54 -.W38 

.osT’r 

.1428 

.lPO 

.2452 

.0156 -.OlT 

.oll7 -.OU9 

.a7 -.w31 
-.oOp .Wl2 
-.wyj2 0 

.w13 
:zz .owa 

-.a236 .0003 zo.70 .9 - 46j .j6ei?j-.ce~l .a0131 .wbll -.wi71 ko.691 .ti61 
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TABLE VIII .- AERODYNAMIC CEWRACTERISTICS OF MODEL 2 
WITH VERTICAL TAIL REMOVED - Continued 

(4 &3/c = 0.70; h/c = 0.10 and 0.15 

h/c - 0.10 - 0.20 

-.03 
2.04 

lOI 
12.47 
22 

I8:65 

.7w 
:iz 
.9k h/c = 0.10 ‘)I = 0.40 

0.0163 -amg 
.o173 
.cel6 --or64 
.-9 -.Ol&Z 
.@og -.ax-3 

7 
.06l4 -.0167 
.oce6 -.W 

-A044 -.W38 
-.w* -.ocw 
-.a%3 .a038 
-.olo8 .ooz2 
-.ok74 -0071 

'lo = 1.00 

h/c = O.lO ‘li = 0.80 
o-m94 -":ag 

.0113 

.0121 -.0053 

.OU.6 

.w66 I:% 
-.wl6 -.ocFf 

II 
-.olJr .w1g 
-.W40 .wa 

I:zf :z$ 
-.oo73 -.wl8 
-.0381 .@=3 

-2.09 -.C@ 
2.06 
4.13 
6.20 
8.28 

1 LO.37 
L2.48 
L4.54 
L6.Q 
L8.67 
?0.70 

-0.19 0.0389 
--Og3 ::zz .Oll 

.=3 .04o3 

.230 -0473 

5% 'zzl . 

LO100 
.OlJB 
.Ol% 
.0163 
.0182 
.a?34 
.@W 
.WQ 
.0146 
.0079 
.a069 
,.oG27 

.Q7 .1410 

.73o .U@ il :z l :z: 

.945 :36az -.&j-.a013 L/C - 0.10 'li - 0.4 q. - 0.6 
-0.142 o.cQ66 O.Olaz -o.oo67 O.til o.oo44 
-.034 .a?47 .Olog -.oo75 .oo75 .m41 

.073 .a263 -0u3 -An85 .0@!6 .m44 

.I79 .o304 .01p -.Oloo .oll6 .cao 

.296 .03n .wg-f -.Olcrg .011g .m4cl 
as& .0144 .cnl5 

.Olol .mxY7 
-.0041 .ca57 .oce3 

.787 .x935 -.006a -.wlo .w35 -.ooca 
a73 .2494 -.wp .w17 0 -.oaog .w1g -.mo3 -.WSt 

. 0010 -.wlB -.WlO 

h/c = 0.15 114 = 0.15 qn = 0.20 I 
0 o.,; -0. 
-.oaog .WU -.0006 
-.ooo5 .w21 -A006 

.ooo3 .w14 -.Wl.2 
-.w13 .w35 -.wl.2 

.W .w30 -.w41 

ilj 

.0072 .w15 -.w40 
-.w4a 

:Ez zwll -.wg 
.w%l -.wpg -.w1g 
.wgr -.aofjo -.ooog 
.wlg .WlO -.w15 20.71 
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TABLE VIII.- AERODYNAMIC C~CTERISTICS OF MODEL 2 
WITH VERTICAL TAIL REMOVED - Continued 

(a) xa/c = 0.70; h/c = 0.13 

-.oOlO .0193 -.0086 
-.ool8 .olJl -.0074 

.a045 .q -.0050 

-2.13 -0.249 0.079 0.0299 -0.Ol69 0;0296 O.Ol&? 
-.07 -.lS .0643 .0286 -.ol% .o2g6 .olw -07 -.lfl .0743 .0326 -.olgs .oW .0148 
2.03 -.oge .0641 .0254 -.0191 .03l2 .Ol@J 2.W -.Og7 .0738 .0342 -A229 .0363 .0147 

.m .0655 a244 -a205 .0337 .0088 4.08 ,051 .0759 .0323 -.0236 .0377 .0142 
-.029g .Okg .0128 

0.0126 
-.0134 
-.0155 
-.0178 
-.018g 
-.OlW 
-.0068 

.WU 
Jm5 
A051 
A013 
.Ka8 

0.0055 0.0034 0.0073 11% .s l z 
-.wgg :a386 kg 
r:g$ :gg :gg 

1 

A034 .oool .ooo2 .wr3 -.wlj -.ocQg 
:pz --gig ::z -. 

0 
.a3 -:z :::g 
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TABIX VIII.- AERODYNAMIC CHAFiACTERISTICS OF MODEL 2 
WITHVERTICALTKtLBEMOVE3l 

(d) G/C = 0.70;'h/c = 0.15 - Concluded 

21 

a I c;. I c, I c, 
I-I --I I I I 

h c 3 0.15 qi = 0.20 ?O = 0. 60 
-2.121-0.241!0.054010.0262~-0.012410. 
-.05 
2.02 
4.10 
6.17 
8.25 

10.33 
12.45 
14.50 
16.58 
10.66 
3n-71 

-.141 .0503 
-.039 .0514 

-070 .0541 
0175 .0601 

:2g l z 
-779 :1473 
.666 .2004 
-799 .2548 
.a08 .3c94 

.a266 -.ol24 

.a251 -.0131 

:%2 

.ol65 -.01a 

.ol21 

.014cl 

-0065 .0158 
00133 

-.0153 -.0153 I 

-.0043 
-.0081 

2%; 
-00079 

0176 
.Olgg 
.021g 
-0239 
.m60 
*ON 
.03l6 
l 0193 

.a214 

.0140 

.0104 
--owl 

!lL!ABLE Ix.- AERODYKAMIC CHARACTERISTICS OF MODEL 2 WITH MODIFIEFD 
LLi?ADrnG EDGE; XJC = 0.70; h/c = 0 Am 0.10 

F 

b 

h/c = 

-2.05 
003 

2.10 

% 
8:35 

10.43 
12.52 
14.60 
16.68 
18.49 
20.76 

-0.129 0.014x 
-.a20 .0127 

.oaa .Olk 

.210 .01n 

:g 
.025s 
00367 

:zz '% 
.aw :0327 
096 

;:i$k :zf .3027 
h/c = 0.10 

-2.13 -0.241 
-.06 -.139 
2.07 -.042 
4.08 .060 
6.16 .m 
8.24 .281 

10.31 .392 

32.40 14.48 :g 

$*52 . 
20.701 .9% 

~.wi7 
.054-o 
.05= 
00537 
l 79 
.0650 
-07% 
.0891 
.1061 
.1~6 
.2oll 
.mq 

O.OOll -0.cQ39 
.ooo7 -A031 

IO -.0026 
~ -0035 -.0033 

.003-l -.0013 
-.oa21 .m3 
-.0089 -.ooo5 
-.0x39 -.0004 
-.0165 .0018 
-.021g .ooo5 
-.0201 -.ocQl 
--Olga .OOOl 

qf = It.15 

0.006r -o.olBo 
.0138 -.or74 
-0184 -.OlgO 
.orn -.0230 
.cG!ll -.Q214 
.ola4 -.024-o 
.0172 -.@33 
.Ol6C -.0274 
.03X2 -.ae48 
00027 -.02go 

-.ol68 -.0&O 
.ocm8 ~080 

-0.ooo4 0.0014 -T-i -.oola .ooll 
-0001 .0014 
.wo4 .0015 

-.Oml .ooo4 
-.ooo4 -.ooo4 

.oool .oool 
Acm3 .ooo4 

-.ool2 0 
-.oola .owa 

.0030 .cKKQ 

.wo51 .0009 

0.023g 0.0144 
l 36 .0126 
.a266 I .oll9 
.0287 .0122 
.03x? .0102 
.0344 .0094 
-0354 .0069 
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TABLE X.- AERODYNAMIC CHARACTERISTICS OF MODEL 2 WITH MODIFIED 
LEADIPK; EDGE AND VExTICAL.TAIL REMOVED 

(a> x,/c = 0.70; h/c = 0, 0.05, and 0.10 

a CL 1 CD 1 cm I c, I cz I crl 
hc-0 

'-0J37 o.cKm3 
-.aJol 
-.ooo3 
-.OOCA 
-.ooo3 
-.0003 
-.owl 
-.oa% 
-.wo4 
-.ooal 
-.ooo2 

-.a?: 
.087 
.214 

:E 

2:: 

:Z 
1.032 

-.ocx% .o@Yf 
-.m .ooo8 
0 .ooo3 
0 

.m3 :Eg 
-.ow6 .ooo8 

.W12 -.W 

.mol .oool 

.oae60 
-.cKz4 A044 

.0115 .w30 

.ol27 .woa 

.0170 .oaa 

.a246 .w13 
A359 -.0028 
.05u -.W 
.0700 -.0136 
.og31 -.0188 
.I222 -.oz!l 
.2099 

.05 ?i = c 
c, n a CL CD I %I 

h/c = 0.05 ‘li = 0 
-EL 
15 

CY 
'15 lo = 1. 

?0.81 

-0.0321 
-.OCtZ 
-.WlE 
-.WlS 
-.W1: 
-.WlS 
-.WlS 
-.OCQ-j 
-.w31 
-.OOlE 

.oou 

.0041 

“1::g 
.031 
-138 
.251 
.366 

:E 
,726 
:$Z 

1.040 

-0.W62 
-.oca 
-.c7o86 
-.oosS 
-.ou8 
-.ol32 
-.Olb 

::gg: 
-.om 
-.0047 
-.W50 

0.0123 
.0142 
.w15 
. 01-n 
.Ol% 
.mia 
.0221 
.Q=9 
.@3a 
.c@kc 
.0142 
.oo% 

-0.133 0.0216 -o.oog--/ 
-.025 .0196 -.0074 

.a7 .cr210 -.Ooy6 

.191 .@50 -.oq4 
:g .0324 

.a39 ::Z 

.w1g 

.Wll 
-.0031 
-.WX 

h/c = 0.05 'li - 0.60 l-In = 1.00 II h/c - 0.10 43 - 0.15 n. = 0.40 I 
-r 

-2.05 -0.132 
.03 -.aeg 

2.10 .080 
t-2 .12 

8:33 :G 
LO.42 
12.51 2: 
14.59 .7sQ 
t6.70 

0.0217 0.0003 
.Olgg .w37 
.0206 .006a 
.a243 .m64 
.0317 .0042 
A426 .a006 
.0573 -.wg 
m57 -.w9 

-.OlOl 
-.OLV 

~0.W4.8 -A048 -.W ::z 

1 

-.0067 
-.oo74 
-.0032 
-.m 

::tig 
.cn22 

~o.w4a -2.10 
.w40 II -.Ol 

:Z 
:EZ .oa& 

.m39 8.29 
A031 10.37 
.omg 12.43 
.w33 14.53 
.m 16.62 

-.wrt 18.72 

-0.187 0.0y5 -o.oogg 
-.m .02gg -A062 

.cag -0352 -.w31 

.I35 .03T? -.OOi2 

.24g .0437 -.w39 
d%f :zs -.OlW 

-.0115 

:Z 
A31 P 
.lom ::ZE 

.831 .l292 -.a?72 

.888 .I284 -.oofh -.om .0174 -0054 
1~26 .2093 -.031.3 .ooog .wkl -.wl8 
1.042 .2921 -.0172 .oa?l .w13 -.0017 

h/c - 0.10 n, - a h/c = O.lO 
-2.07 

.Ol 
2.08 
4.20 
6.23 
8.31 

Ic -2.10 -0.2 Y 0.0564 
-.06 -.14 .0532 
2.01 

.274 A644 

.391 .ma 

Z:E 
~6.59 .ns .1443 
-8-f-3 .877 .2113 
!00.70 aQ=iO -2761 

10.39 
12.57 
W57 
16.66 
18.75 
20.77 
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TABLE X.- AERODPNAMIC CEJARACTERISTICS OF MODEL 2 KCTHMODIFIED 
LEADING EDGE ANIl VERTICAL TAIL REMOVED - Continued 

(b) x,/c = 0.60; h/c = 0.10 

a ICL I% I ca I % 1% I% 
hc-O.Lo ?I Tg = 0.15 = 0.40 

-2.07 -0.153 0.0315 -o.orp d.m48 o.OOb o.cml6 
0 -.agl .03og -.ol64 -.0043 xl045 .0012 
2.08 .cB7 AT568 -.oL38 -.w50 SC63 .ooq 
4.15 .160 A407 -.0148 -.w .cKa .cxe! 
6.23 
8.30 

to.38 
KG?.46 
t4.58 
ti.Q 
8.71 
!0.74 l.ooI! 12837 -.a243 .0051 .0050-.c@! 

h/c = 0.10 

o.or& 

n4 -0.15 7L. - 0.80 1 

-0172 
J0.m 

l m 
.Ol& 

:ZZ 
A064 

n* =O.l5 lL - 1.0 

~ 0, 

0.00 
-2% 
.0043 

:E$ 
.oaeg 
.KQl 
.a014 
.ooll 
.=5 

-.oopg 
-AC&l 

O.oog7 
.OlOl 
.OlOl 
.OlOO 

:g 

.g 

.w46 
-.OOlO 
-mm 

h/c I 

h/c e ( 0.0 :Z$ .a268 
1 
:$g 
A367 

:Z 
a347 

:Z 20.71 1 .*y .r 
h/c - 0.10 h/c = 0.10 n, = 0.40 nn =l.cm I 

2.06 -O.lyO l-l .Ol -.OB 
2.08 m5 

0.0328 4.0~ -0.0106 -0:-r& o-0088 
.oogl 

:gi -E% 
.OlKl :mf30 
.om .ocao 
.or41 .0081 
.0145 .w91 
.OL46 .w85 
.olpy .w67 

i 1% I:zg 

4.15 .152 

i:", .261 .375 
0.38 .4&z 
2.47 .6= 

:g: 
.978 

8.9 .‘w’ Lo.40 
L2.49 :E 
L4.58 .Tpr 
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TABLE X.- AERODYNAMIC CHARACTERISTICS OF MODEL 2 WITH MODIFIED 
LEADING EDGE AND VERTICAL TAIL REMOVED - Concluded 

(4 Q/C = 0.80; h/c = 0.10 
. 

a cm qJ - 0.15 
0.007g -o.oole .oogo 0 .oogs -.a003 

:ZZ -:Z 

T 

:LCg 
.cm4 

-.OOCd 

-:z 2% 
-xx%8 -.w38 
-.a% .008a 

h/c = 
%- 
1.10 

":F23 
sQ8l 

::%f 
-0457 
459 
m57 

:tE 
.1ga2 

2322 

“1 
,o = 0.40 
O.Olog o.ool5 

.oJ-l5 .ooOl 

.olu -.OWl 

.=W -.0338 

.a33 -.Wl2 

r 

.a9 -.oa5 
Al45 -.OCX28 
.0147 -.w35 
:;z ::g$ 
mgl-A083 

-.00X2 -.OOk!6 -.c11541 .olgs 
h c - 0.10 'li = 0.15 qo = 1.00 

II O.Olo: 
-0ogE 
. Oogl 
.w81 
.006s 

:%Z 
.oces 
.as 

0 
-.0031 
-.cm 
r) 
zi7z 

.0076 

ri2 : 

:Z 

2% 

:ZJ2 
-.m3 

0.10 (li - h/c = 

-0.257 
-.145 
-.036 

$2 
.3a 

$2 
.@9 
.784 

:Z 

0 = 0.60 
o.oln 0.0042 

.cw 00035 
Alga .cKa? 
.aol .OaeO 

.00x! 
:z$i .ow4 
.a94 -.wlz 
.a234 -A017 
.0249 -3 
-0339 
1%: -.m9 

-.W75 
p - 1.00 
o.aaJ o.olo8 

.aao .olo4 

.a3 .oogs 

.a236 Aogo 

:zgz -$I 
.@83 :U68 

:S$ 2% 
.a264 A032 
al82 .ow3 
.m5 -.0018 

0 = 1.00 

h c - 0.10 qi - 0.40 
-2.3.r~~-o.uoio.&16f oa%6~-o.oti 

h/c = 0.10 t, - 0.60 no = 1. 

-.04 -.I20 .0374 .0280 -.ol31 

?Z 
-.c& @xi2 .a@ -.0140 

6:lg -108 .0378 -0336 -.a53 
.2l7 .042-f .0334 -Al63 

8.27 

.828 ~225 xu2& -.orig'i' 

.975 .-39 -.ol2g 
20.76 ~d1.2 .2965 -.ol&? .m3 

h/c = O.lO ni = 0.80 . .- 
-o.c&21-0.0&2 

. 0l.l: 

.olu 

.Ol2l 

.W 

.Wl 

-:S 

::z 
-.030: 
-.016-E 

::g 
-.m53 

::E2 
-.0063 
-.w 

-:ilg 
-Jm9 
-.WO7 

. 
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TABL;E XI.- AEWDYNAMIC CHilRACTERISTICS OF MODEL, 3 
(4 G/C = 0.70; h/c = 0 and 0.05 

-2.03 
.04 

2.u 

t :g 
8.9 

10.39 
X2.46 

-0.103 o.ol2.f 0.0233 0.00010.0019 O.Owl 
-.w2 .olog .og8 -.am4 .ccQ2 *cm4 

-.wo8 .cxn6 .0w4 
:z ::%; -:%+i? -.w16 .cal .c3xl5 
:z .a?37 -.0193 -.oceg .Ocel .a013 

.03&a -.02g4 -.0013 .w15 .cnO3 

a c, t 
h/c = 0.05 n, = 0.1 

.A 

-2:;~ -o:z4 O.Olgo o.orQ9 o.Oce4 o.cxE5 -o.WE -2.04 -0-m o.cp17 0.&?2 
.013-i .oo%z .0020 .w15 -.wl2 .03 -.017 .0203 .a~6 

2.1.1 .107 .01p -.wg .ooa sns22 -.ooo5 2.10 .a% .a?18 -.w5Q 
4.18 .204 -0195 -.oIsa .ow8 .m -.cKxl7 4.16 -176 -0253 -.0170 
6.25 .m .a271 -.a?68 -.wog .oax -.aml 6.23 m3 .OP? -.a294 
8-P .4ce -0404 -.ml .owg .w15 -.0004 8.3~ .374 -04% -.0381 

10.39 -465 A633 -x465 
l2.46 
$.g 

18:66 .2574 -.C?i"7l .OCKIl -.OGQ4 
20.72 .974 .3264 -A846 .ow8 .wa2 .oan 20.71 .gyi .p?l-.0362 

-.a3 
-.w16 
-.ooo3 

:Zg 
.WlO 

0 
L 
0 

I 
-15 

.w44 
-004 
.W46 
.a5 
.a013 
-0016 
-WY 

.WlO 

.ooOl 
-.Ko3 
-.w13 -I -.Wl2 
-.Wll 
-.oae5 
0.80 'lo ./C = 0.05 rli - 

o.cm3 
-.OCQl 
-.w41 
-.W48 

::gg$ 

I --oop 
-.wlJ 

.ooog 

.m3 
-@Jl7 
-0031 

O.OlW 
.Olog 
.ol25 
-ms 
.Olk 
-0141 
-01% 
*oKi4 

:z 

1 :z; 

o.om4 
.wfJ 
.we 
.ws 
-0033 
.c?s2 

0 
-.Wll 
-.ocw 
-.oce8 
-.003-f 
-.a03 

-2.05 
.a? 

2.08 

2,” 
8.29 

10.35 
lz.43 
14.50 

X 
20.70 

-2.06 
0 
2.07 
4.14 
6.20 
8.27 

-se6 .o& 
-.w44 A084 
-.w46 .oogg 
-.oaz6 .oo8i- 

.WLo 
-0019 :Eg 

:tEi -oa13 
.om2 :Z 

I 4.141 .14r1 .ou6 
:2% 
-35e 
.449 

:Z 
-153 
.aSl 
.@I.6 

.ocQr 

.aE4 
-0017 

0 
-.a015 
-.ca25 
-.w31 
-.a428 
-.Wk 

.@97 -.OlXl 
-0359 -.a229 
.OQG! -.0314 

-0642 r:z .og37 

:g --zig: 
-2332 -. 
.x255 ::g: 

6.21 I I 8.28 
10.35 
12.42 
14-Q 

EEl 
2017a 

.M n, - I h/c = 0.05 nr - 0.20 q, = 1.00 
-0.0013 o.wg6 wAog 

-.ws -0116 
-.w44 .013l. .w35 

I:= -:g 
-WY7 

:ol56 
-CJW 

l-r 

--oogg .-9 
-.cKm -0135 .cKJO7 
-.w44 .oul -.oom 

.wll .cn%g -.oe2 
-.oa25 .oo#i -.w13 
-da25 .m -.Oml 
-.wlzl .004-f -.om2 

.A 
0.0316 o.cQ39 

l- 
.ceg3 .018E 
.02gg .0102 
-0322 .ooaz 

a 
O.CEi2 

.01-& 
-0105 
-0015 

-.0109 
-.02ll 
-.0317 
-.0453 

I:Zg 
--073 
-.a798 

6.21 -24-4 -0373 
8.28 .346 .OQ6 

Iti. 

-.cqi .oi7a 
-.ooq6 .or47 
-.Wk .013c 
-.wq .oll7 

.ooo7 .m 
-.cnol *o&s 

.w19 
-m 

-.wJ.o 
-.ocQ2 
-.oag 
-*WY 
-.M71 

14.49 

z-2 
& 
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TABLE XI.- AERODYNAMIC CEARACTERISTICS OF MODEL 3 - Continued 
b) x& = 0.70; h/c = 0.05 and 0.10 

a 1 .c, 1 o,j c, 1 a, 1 ca 1 %I 
h/c = 0.05 - 0.60 - 1.00 I I h/c = 0.05 h/c = 0.05 nr 1 nr - 0.40 0.40 n, - 1.00 n, - 1.00 I I 

-2.04 
.03 

2-a 
4.16 
6.24 
8.30 

10.3 
12.45 
14.53 
s.59 
18.66 

-0:og 0.0062 o:sM;~ 
.0073 

-.0045 .W83 .W40 
-.wpg .olO3 :oOr 
-z .z;g ..W33 

.m5 
-.wg. :caa3 .ooo8 
-.w30 l o5-7 .ooo7 
-.w14 -0044 VW03 
-.w30 A043 -.0003 
-dxQg .a042 -.w17 

.Wl2 .~a?6 -.ca?4 
0.80 0.80 ?o - q. - 1.00 

-0.WOg 0.0017 -0.WOg 0.0017 O.WlO 
-.wlJ .w31 -.wlJ .w31 

-T--l 

.Wl6 
-.0013 .w36 -.0013 .w36 .WlO 
-.OOl7 .w37 -.OOl7 .w37 .aol3 
-.wp .w33 -.wp .w33 .w17 
-.owg .Oa?4 -.owg .Oa?4 .occ% 
-.0005 .Oca5 -.0005 .Oca5 -.oxA 
-.0003 .oce2 -.0003 .oa22 -.wo3 -.wo3 

.OOOl .WOl .w14 .w14 -.WO5 -.WO5 
-.wll .ow6 -.wll .ow6 -.ooaz -.OOCQ 
-.wl8 -0001 -.wl8 .Wol .oolo .oolo 
-.m .0@7 -.m .0@7 -.om -.OW3 

h/c = 0.05 to5 ?i ’ 
0.013 o.ceg 

.ol20 .016g 

.01p .a%l 

-I-- 
.0167 -.w49 
.a2 -.0174 
.O -.a280 

:o&j6 ::"Z", 

.255 

.-a9 

T& :0003 
-.Olcq 
-.ceOl 
-.03l4 
90389 
-.04g8 
-.FJf@ 

::gg 
-s 

.04 
2.u 
k.l.7 
6.25 
8.32 

.OCk?O 

.w16 
-3 

.m9 -A304 
me6 .WOl 
.w38 -0W3 
.w31 -.ooo5 

:iEi 
-.ooog 
-.wl2 

8.32 .393 -0453 
z-g .491 .0647 

r4:53 :$z -~~ 
2% . .a30 .784 .25g7 :1937 

r0.70 -919 

. 
h/c = 0. 

-2.031-o.Og7f 
,05 qi - 0.40 QJ - 0.60 
0.0183 0.0170 -0.0013 0.wl-f o.wlj 

.ol6g .008g -.00x2 .w13 .w13 

.022g-.ol20 -.cm5 .00x .w14 

.(xgB -.a245 -.W38 .0038 -0017 

.OkO -.0331 

.061g -.0433 
::z6 ;z ..Wl5 

.aaog 
042 -.Oge5 -.cazl .w3--f .OW3 
.13gg -.oy35 -.ow3 .ooe6 o 
.lgzl -All -.0@2 .w47 -.w14 
-2545 I:% -.wlo .oa28 -.0018 
.3m -.ooo4 .0018. -.0017 

L.8 
6.25 
8.9 

10.39 
l2& 

I I 22 
$4 

14.53 .a7 
16.59 
18.65 2% 
20.70 .947 

.mi7 

.-9 
90015 
.Ow4 

-.cml 
-.a012 
4xX.6 
-.owo 

6.24 
8.31 

10.33 
12.45 

h/c - O.lO a+ = 0.15 l-h - 0.20 
O-W30 
-.0028 

.w17 .0025 w.0016 
-.ow6 .ax7 -.ooo6 

-.Wll 

I 

-.woa 
-.WO3 
-.00X2 

.m3 .ow4 -.ooog 

.0026 .0018 -.0004 
vw1.8 -.0016 
-.w2g~-.ocr24 

.ooo7 

.oce2 

-., 
0.0014 0.0053 o.ca2 
-.ooo8 .wl5 .m18 

.w14 

.WlO 

.Wll 

::z 
-.w51 
-.w4g 
-.0073 

.2i3 

.P4 

:g 
.@3 

-.O 

w 
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TABLE xI.- AERODYNAMIC CWTERISTICS OF MODEL 3 - Continued 
(4 x*/c = 0.70; h/c = 0.10 

L 

. 

I 
I 
I 
1 
I 
: 

- 

1 
1 
I 
1 
3 
2 

1 
1 
I 
1 
1 
2 

0.15 = 0.60 
-0:~~o.oog6o.w42 

.ou5 .W40 
-.w41 -0138 .w3g 
-.wp .015Q *ax21 
-A066 -0165 .wp 

IL 
-.wo .ol& .w1g 
-.wrq .om -*WI2 
-*WE?! .01g -.wk 

.w14 -0138 -.0059 
0-3 .oldg -.~76 
-0047 .0146 -.oogg 
.w37 -0134 -.a 

qo = O.& 
o-Q%-9 

.w66 

rz! 
.w30 

-.w12 
-00033 
-0079 
-A384 
-.w88 
-.w%i 

.ol67 

.OlE?A 

.a194 
*=2-r 

:% 
.ce41 
.cmA 
. ol8g 
00178 
.Olk 
-0134 

h/c - 0 
o-0075 
-.ooa5 
-.0107 
-001.16 
-*or38 
-.oE-g 
-.ol.Iu 
-xi076 
-.w3-8 
-.w31 
-.oazg 
-.wl8 

-0205 
.a7 
-0251 
.a260 
.cQ60 
-0239 
.=3 
-0195 
-0175 
.0127 

00093 

:Z 
.W-73 
.w54 
.a7 

-.oW4 

'-:Ei 
-.w46 
I-.0046 .ollo 

qo = 1.00 

!iiggg 

*ma I -.0@6 
.o?la -.ol63 

.L71 
-5776 
:% 
,890 

.Oml -.c& 
01341 -00384 

1 -1861 --3 .25r7 -. 
- 3191 -.mr 

2.37 
l4.48 
-6.~ 
-8.!B 
!O.& 

1 
o.al 
0 
2.06 
4.13 
6.19 
8.27 
.0.34 
2.41 
.4.50 
6.58 
8.65 
10.70 

c-0 
CzG 
-.063 

.a?8 
,126 
,220 
-327 
A26 

222 

:G 
LE! 

-.wg8 .ol& .oo80 2.09 -065 
-.ol27 .ol85 00088 4.15 -161 
-.OIZZO .ceaz .oo6g 6.22 -2% 
-.0136 .0193 .a4 a.29 -358 
-.Olrn *Or84 -0078 0.16 ,464 

-*co& 
-.W81 
-.a045 
-.wlE 

-:s 
-.oceo 
-.ow2 

.0107 

.0120 

.OlCQ 
-0047 
.w18 
.ocec( 

..ooOl 
ow5 L 

.QW 
SW41 
.akzs 

-.Wl2 
.aoog 
.WlO 

0.80 = 1.00 I! h/c = OS0 qi = 0.20 I.2 5 0.1 
-2.04 -2.04 

-03 -03 
2.lo 2.lo 
4.17 4.17 

f -:: f -:: 
10:3g 10:3g 
12.46 12.46 
14.53 14.53 

~?~ ~?~ . . 
20.71 20.71 

0.0043 
.w57 
-ORB 

;z 

a026 
A016 
.ooo7 
.wll 
-0015 

-.ooOl 

0.02p 
*or74 
.w9 

-St026 
-.a138 
-.02fji- 
-.03l8 
-.045g 
-00506 
-.om 
-A669 

dJ.w43 
-.W55 
-.w4 
-.w6g 
-.W64 
1:g-g 
-*OX!8 
.ooca 
.Wll 

-.OOOS 

0.0301 

:Zg 
-0114 

-0.ll3c 

-:O$ 
,194 
,283 

-0.w17 
-AC?38 
--omg 
-.mrl 
-00033 
-Am24 
0 
0 

*owl 
-.0016 
-*cm4 

-0017 

.oi75 
00486 

-*o-l851 -.wog 
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TABLE XI.- AERODYNAMIC CHARA!Z!TERISTLCS OF MODEL 3 - Continued 
(d) x*/c = 0.70; h/c = 0.10 and 0.13 

a I c, I CD 1 C, 1 Cy j CZ 1 Cn 
h/c = 0.10 n+ - 0.40 n, - 0.80 h/c = 0.10 ni - 

-“:U,6 o:g:z 0.03m 
.a222 

.051 .a?41 .ol2’1 

.153 .@77 .0018 

.248 .0338 -.0086 

.345 .0448 -.Olqg 

.444 .oQ4 -.cQ95 

-0.0o6l 0.0065 
-v 
r:z *z -.w8-/ :oml 

-549 .Oyl4 -.o* 
.658 
-770 
.86Z I I 

~378 I:zz 
.I915 
.2504 -.0681 

PO.701 .ytil .3i91l-.0&21 

-.oogl .01q 
-.wg .Oll6 
-.0034 .oll4 
-.cq-1 .OlOl 

-L 

-6A .oog6 
.a5 

-.0034 .oo~ 
.oaog .QQ36 1 

-2.06 
.Ol 

2.08 
4.15 
6.21 
8.28 

10.35 
12.42 
14.50 
16.58 
18.64 

4.13 .I35 

i52,” .2Y 
10:34 :ig 12.k 
14.50 22 
Z:g .-r78 

,871 
20.70 .#I.6 

-.0113 
-.0145 

%Fg 
-.oc%o 
-.a047 
-.0@3 
-.OWl 

h/c - 0.15 nr - 0.15 h/c - 0.15 ‘lo - 0.40 
~.ocm lo.m?c 

L 
o.cQ22 

.021c 

.cwt 

:t$S 
.046: 

:$ 
.I412 
.I.955 
.2615 
.PW 

O.OlQ 
.0050 

::E$ 
I-.0245 
-.0346 
-.0445 

1::76:; 
-.C&2 
-.a3w 
-.08gg 

-0.194 0.0458 o.o* -O.wol 
’ 

-A94 .043-f .oleti -.ow8 
0 .0451 .0072 -.a035 
:Fig .0475 .0531 -.0cr28 - .Olge I:% 
.289 .&6p -.CQ68 -.m47 
.3& .0804 -.0358 .484 .106g -A452 -:s 

.TR .2510 -.0651 .a36 

-2.10 
-.03 
2.04 
4.11 
6.17 
8.24 

10.31 
Q.38 

.ocFgJ6 .0014 

.OE!l .0017 

.0146 .ooo-/ 

.oJ.s .cQo4 

.o157 -.ca7 

.0146 -.m41 

.0148 -*w-f6 

.ol25 -.W90 

.ooyg -.Olce 

.m4 -.Oloa 
20.& I .&iJ .Pl5\-.q31) .OO?o .oo+t-.o116 

no = 1 0.15 'IO = 0.80 
I-o.w46 lo.cnlB lo.w79 

?l = 0.15 
o-03541-o.o030 

-.05 
2.01 

;:; 

Lo:28 
l2.34 
L4.42 

z:g 

-.l31 A555 
-.036 .e-& 

.w .OT9 

.l% .0619 

.243 .Q723 

:G -E?: 
-538 :14a6 
mu .I931 

2519 
.ZlZO 

.0320 -.tig 

.a208 -SKI34 

.W% -.0044 
-.m13 
-.Olxl ::g 
-.a?.28 -.ooyo 
-.a?66 -.0040 
-.0414 .wl6 
-.ok76 .~a?6 

-.a378 .(x91 

I:% -0310 .03m 

-Ka60 2% .wo5 

.a031 

.oo16 

2% 
-.CKQ2 
-.QQ79 
-.0103 
-.ol27 
-.0145 
- .0155 

-.0171 
-.a?54 
-.0369 
-.04g7 
-.05l5 
S.0610 .OC+ 1 .0178/-a63 

‘c = 0.15 ‘li - 0.15 qo - 1.00 I 
~0.253 O.ql4 0.0504 -0.0059 0.02.&a 
-.1* .c%33 .0437 -.a4 .a280 
461 :Q6;; .a339 I:%6 .Q307 

.a?70 .03l6 
.u6 .c%81 .0149 -.0118 .ojz!g 
.215 A-771 .001g -.oll3 .03&I 
,320 .c923 -.OlOl -.oll5 .0345 
.417 .ll25 -.0170 -A048 .0343 

:Z$ .1493 .1968 -.0384 -.0441 .wq .w13 .cegg .cQ66 
,732 .2525 -.0494 m47 .a?10 
.839 .3157 -.0567 ~1066 .0175 

0.0103 

rE$ 

:%I?: 

1 -.oolO 

::3 
-.ol24 
-.0145 
-.OlEe 

h/c = 0.15 n4 j 0.20 nn = 1.00 hl 
xi& 
-.o? 
1.99 
2% 
8.19 

to.26 
E.33 
L4.41 
t6.48 
t8.3 
to.63 

-.Q7 -.152 
2.00 -.a54 

64:g ,026 ,127 
8.20 .226 

10.27 .ZZO 

?0.65 1 .@21 .316g+S44[ 

. 
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TABLE XI.- AERODYNAMIC C~TERISTICS OF MODEL-3 - Concluded 
(e) x,/c = 0.70; h/c = 0.15 

29 

c, cr 
h/c = 0 t5 2 0.60 

>.Q265 a.0373 -0.0051 
.=39 .0324 -.w77 
.cx242 .a244 -.w9 
.WE -0145 -.0296 
.0334 .0x4 -.OlW 
-0437 
.0609 I:= 

-.a103 

.WgP -.0424 I:% 
-13% 

22: 
0 

:2% 
-.ang 

-.qo4 -.cYm3 
.3208 -.Q799 .ow4 

h/c = 0.15 'li = 0.20 

h/c = 0.15 qi - 0.40 ? = 1.00 
!O.ooga 0.0067 

.olzg .w66 

.0142 .0071 

.Ol62 .0073 

.0152 .0067 

II 
.Q158 .0055 
.0154 .wp 
.0063 .ooor3 
.w1y -.0015 
.WlO -.ooog 

23 I::: 
h/c = 0.15 nq = o&l nn - 1.00 

20.711 .9&l .32&i -.o&ol -.OWl 
‘lo - 0.X) 

o.oclq 
.CCGO 
.Wl9 
.cKP2 
.a017 
.OOlO 
.@=3 

-.ooo5 
-*am4 

-:kZg 
a 

o.o* 
.Qrn 
.Q365 
.Q391 
.0455 

m3y6 o.oogg 
-37 .a%1 
-0122 -0048 
.wa .W4l 
.0139 .wp 
.0142 *Cm15 

!I 

.or45 -.oow 

.OlM -&a24 

.OlO8 -.004y 

-Oog6 =;z .oog3 
.OIl7 -.Qm 

-2.04 -0.1% 
.03 -.cnl 

2.10 .08f 
4.17 6.24 1% 

8.9 .3!34 
10.39 .yl: 
12.46 .&I: 
14.54 .71c 

EZ 1% 
20.72 -06-I 

-O.OCfJf! 

::z; 

::gg 
-.cKk% 
-.w47 
-.w43 

.0012 

.Wl8 

.CKU~ 

.owl 

.w= 

.2534 

.3214 

0.0318 
.ce51 
Al53 
.wri 

I:% 
-.03w 
-.Q395 
-.0455 
-A514 

I:% 

.cmi?4 

:giZ 
.I813 
2475 
-3201 

0.60 h/c = 0 0.8a 1 0.40 q. = 
z-2 

-.Ol 
2.05 
22 
8.26 

J-O.33 
12.41 
14.45 

2-z-g . 
20.70 

-0.ou78 
-.w35 
-.0116 
-.olCL3 
-.0142 
-.a134 
-2 

-.w64 
-.~a76 
-.W20 
-.00X 

o.ol& 
. ollg 
-01% 
.ou5 
. 0168 
-0173 
. om 
.Ol6C 
.014c 
.aoga 

Q.QQ77 
.QQ79 
.car 
.QO-E 

:Zi 
.WM 
.a1 
-0013 

-.ow8 
-.oce8 
-.w14 

.I371 -.0328 

.EQ3 

.2P8 2% 
-3186 -.0&5 

P.og -CM83 
-.Q3 -.Q95 
2.04 -.w3 
4.10 .op 
6.17 .19Q 
8.24 2% 

LO.31 .w3 
~2.38 A85 
L4.47 

ki:g 
$2 
.m 

zo.70 .941 

-0.0113 O.Olyz 
-.a134 .a178 
-.Ol41 .@og 
-.0141 .a32 
-.017g .a?~ 
-.a74 *CR31 
-.ol67 .a?44 
-.ol27 .cE27 
-.Oc?34 .Olgl 
-.cJc%5 Lo35 
-.0@3 .0061 

.0004 .0ma 

o.oll7 
.OI22 
.oll4 
.0103 
.0102 

-.q2 
.a21 
.l.ll 
.211 

:E 

:E 

:g 
.94f 

:Zf 
.w35 

-:Z 
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TABLE XII.- AERODYNAMIC CHARACTERISTICS OF MODEL 4 
(a) xB/c = 0.70; h/c = 0 and 0.10 

.Q7 
2.16 
4.25 
6.33 
8.41 

10.50 
u.58 
14.65 
16.64 

a CL 1 c, 1 c, 1 cy 1 CL f 0, 11 = 1 CL 1 cD 1 c, 1 cY ) cz 1 c, 

h/c = 0.10 l)f = 0;.10 'lo = 0.20 h/c = 0.10 'li = 0.10 0 - 0.4-O 
-2.04 -0.135 0.0~0.0087 0.0010 0.009 0.~~116 0.0135 0.w4-c 

.04 .w .oW -so116 .wll .Olyo A033 
2.13 .m9 00159 .ooag 
4.21 .0023 .0153 .cm7 

.ol57 .ooo3 

.0163 .WCQ 

.016g -.0X6 -4 .01-m -.wn 

.Ol@ -.a013 

.ol3a -a033 
'c - 0.10 nr = 0.10 11, - 0.80 

.w39 
,.a7 

.m30 

.0022 

.w15 

.om4 

. 

h/c 0 0.10 n4 = 0.10 n,=o.60 II 

h/c = 0.: 

C r.w6a 
II 

-2.14 

:i%i s . 

0.0293 
.0107 
.Wll 

-.0175 
A654 
107": ::g;; 

-A41 
.lWE 
J214 ::E 

LO qi - 0.10 ‘lo = l-co 11 

.236 .q33 -.oog5 -&ii .0410 IW5S 

.373 .qy8 -.a251 -.0075 a0422 .oo50 
m& .Q%& -.M.P -E;: :o$.$ .~a& 

-.Qw 
.7m :,rsrn ,.mcA 

*an3 
-.OloB .oz82 .owT 

0.0645 -0.~0 0.0435 
.Qw? -.a160 ~4446 
.0352 -a078 .o45g 
.a208 -.oogo .0468 
.a048 -.0113 .04go 

-.oosg -.0117 .o4g6 
-.QS 
'-.0410 

-.0133 .0495 
-.0154 .0&36 

-.0466 -.0163 .0443 

I.0134 
.0123 
.01x! 
.OlW 
.0083 
.QQfJY 
-0055 
.w35 
.CKQl 

“:mJ o:m& 
-.045 .0787 

*Oa7 .222 1%; 
.35Y .@7 
1% .Q9!9; 

.789 :lm 

-0.263 0.0301 0.0711 -o.ooga 
-.138 .07% e9; -.ow 

-:z ::z: 
-.0X9 

.0373 -.0147 
.257 .q70 .a91 -.0165 
-390 ~927 .0x26 -.ol& 
.530 A923 -.m25 -.a200 

2: .1059 .l250 -.0197 -.032g -.0218 -.01.18 
.9ca .1987 -a421 .0150 

-2.15 
-.07 
2.01 

2*z 
8:26 

LO.35 
12.44 
14.52 

. . 
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TABLE XII.- AWODYNAMIC CHARACTERISTICS OF MODEL 4 - Concluded 
(b) x& = 0.70; h/c = 0.10 

a 1 c, 1 CD 1 % 1 cy I cz I c, 
h c - 0.10 q, - 0.40 L = 1.00 

-2.08 
0 
2.09 
4.17 
6.25 
8.34 
LO.42 
E:Z 
L5&! 

-w; 0.0662 o-0655 as28 .047: -0.ooy-l 0.0257 0.0111 
-.W86 .a283 .Olq’ 
-.0103 .cQgy .OlOl 
-.oll-f .0308 .oogy 
-.ol37 .0317 .ca7 
-.Olfl .0337 .0079 
-.ol67 .0337 .0071 
-.018g -0322 .a& 
-.oug .a267 .a~?3 
-.oos6 A3214 .w50 

h/c - 0.10 q1 - 0.80 'lo =l.oo 
2.c~ -0.106 o.04~ 0.~~76 -0.~04 0.0041 0.~46 

.06 .036 .0390 .014-6 -.WlO .a@ A042 
2.15 .173 .a93 .a037 -.cKQo .0055 A0j-g 

A427 -.cm18 -.0024 
.0493 -.a46 -.a@~ 

a 1% I 'D % CY cz cn 
h/c = 0.10 n* = 0.60 nn = 1.00 

zzq 
.ol 

2.09 
4;>8 
6.26 
8.34 
.O.k 
2.51 
4.59 
6.63 

.959 
l.OOk I 

0.0443 
.0316 
.a~18 
.oll7 

-.oor6 
-.0170 
-.0317 
-A485 

1:s 

~.cKAQ 
-.W 
2% 
-.0094 
-.oogo 
-.01q 
-.oll2 

-:E$ 

Y 
o-a5 o:gg 

.ooi?1( .cm9~-.~a28 
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TABL;E XIII.- AERODYNAMIC CHARACTERISTICS OF MODEL 4 
WITH I3ORIZONTAL TAIL RENOVXD 

(a) x,/c = 0.70; h/c = 0 and 0.05 

a 'L 'D cm CY 5 0, 
h/c = 0 

'L 'D cm cy I ct %I 
'c = 0.05 qi = 0.10 - 0.40 
'1:;;; 0.0429 0.0066 o.ca!g o.oo87 0.0013 

.0402 .oq-g .w30 A084 .wog 
.am A078 .ocxg 
:%I :Ez A004 
.w1g .cs93-:z 
.w13 .oow -.ooo5 
.Wll .oog3-.ooo7 

.917 .1483 .O@ 
'c = 0.03 7-l< = 0.10 L = 0.80 

a 'L 'D % CY Cl 
h/c = 0.05 'li - 0.10 Tb = 0.x) 

2.14 .lA4 .0338 .wgo .mo .w13 -.oDw 
.o3 

2.10 

2-z 
Et:34 

10.42 
12.51 :z 

.291 
:;;t 
.690 
.805 

:z 

.oog 

.OCQO 

.m3 

.ooo5 

.wo3 

.a9 .WO7 

-.ooOe 
-.ooOl 
-.KKQ 
-.ooo5 
-.WlO 
-.OOll 
-.ooog 

h/c = 0.05 q, - 0.10 

-0181 
.0180 
.0172 
.017g 
.0181 
-0174 
.oogg 

-2.07 
.Ol 

2.09 
4.17 
6.24 
8.32 

IO.40 
12.48 
14.56 
15.59 

-0.178 
-.m 

,076 
.206 
.331 
.461 
-595 
-726 
.845 

* 
l/C = 

Ez 
-.oa3 

.047 

.m 

2: 
.562 
.6g4 
0829 
.w 

0.0034 
-0017 

0.0042 
.WH 
.w35 
,002-f 
.a?22 
.a%5 

:X 
-.wo6 
-.w15 
00 

o.oaz4 -2.08 
.CKGl -.Ol 
.w1g 2.07 
.w14 
.ool2 

2.g 

.m3 8:3x 
0 10.39 
-.ooo3 12.47 
-.wl2 14.55 
-.w76 155-59 
00 

0.w60 -2.c% 
.w5 .02 

.0028 8.32 

.oa20 10.41 
*WI2 lz.49 
.cm8 14.57 

-.w40 16.60 

0.198 
-.079 

.053 

.183 

.3@ 

.434 

$2 
.&E 

y c- 

0.167 
5040 

.o& 

.213 

.332 

.465 

.597 
-731 
.861 

s 

O.Cdk 
.@3S 
.0261 

:~~ 
.oz6g 
.%5@ 
.cQ54 
.Q=9 
.OB 

'lo = 1 
o.on4 

.=X6 
St248 
A254 
Jr266 
a266 

:Z% 

:s 
-T 

-.Wlj 
-A025 
-.ww 
-.w35 

I:% 
-.0026 
20 
o.ool5 
-.WJO 
-.oon 

::z 
-.0&S 

::E$ 
-.Olog 
-.W36 

05 05 ni = ’ ‘li 
1.~261 
.Q273 
.0344 
.o37l. 

:Z 
.0396 
.OP7 
.O%l 
.o352 

-2.08 
-.Ol 

P% 
6:22 
8.30 

:“.g 
14:55 
15.58 

.@69 

.o315 

.o377 

.03& 

.o436 

.0408 

.0365 

.0379 

.03% 
= 

O.W60 

:Z 
.W48 

I.0584 
a541 
.o525 

:gi 
.0635 

:Z2 
.I030 
.a08 

o.w20 
.wEJ 

-.w13 
-.0(x6 
-.W48 
-.aogl 
-.W-fg 

::$g 
.0056 

.c2go 

.a298 

.o307 

.@96 

.0310 

.0286 

.0261 

.o135 

.W42 

.m33 

.0028 

.OCRO 

.w16 
-.w14 

ew 
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TYiBIJ3 XIII.- AIZRODYNAMIC CHARACTFaRISTICS OF MODEX 4 
WITH HORIZONIIAL TAIL REMOVED - Concluded 

b) x,/c = 0.70; h/c = 0.05 and 0.10 

a I CL I CD I cm I CY I CL I % 
h c - 0.05 qf = 0.40 n” = 1.00 

#CL0 =I 
aa03 0.043c 

sKE& :$g 

” 
-.0107 :A$ 
-.ol2 

I:::: :%: 
-.olp8 x-439 

.oll5 .a166 

O-0057 
:3% 
.a3 

:Z$ 
.wP 
.-3 
Aa?4 

-.oMo 
.W 

0.0127 
.Oll8 
.OlO8 
.OlW 
.0086 
.WO 
.0&o 
.w45 
.w34 

-3365 

33 

-2.09 -0.Ql2 0.0551 
-.Ol -.oE@ A514 
24-z 

6:23 

.040 .171 .05og 

.305 :F& 
8.30 

10.39 
Is.47 
14.54 
'16.59 

h/c - 0.10 

-2.07 -0.182 0.0666 
.Ol -.m .oQg 

2.08 

:-z 
I 8:32 
10.40 
X2.48 
14.56 

.723 .ogs 

.ap .l.ng 
16.Q .948 2068 

L 

r 

0 

Mo6o 0.0024 
.w39 .=s 
.ooaa .0022 
.Oll2 .a7 
.OlOl .cm4 

I 
.OlOl .w17 
.oll6 .wll 
.0070 

:&% 
I:=; 

.Ol28 
'll = 0.40 
I.0395 -o.qc 

:%.t.i 
-.QSE 
-.om 

.og33 -.olsg 

T 

.05@ -.a147 

.0550 -.ol@ 

.ogs -.Ol81 
m35 -.CQOE 
.WZ -.a?15 
.0491 -.WO3 
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. 

\ 1 5 A I \I ’ II 
t 

6.56 
I.0 

\ 

*S524 \ / Dmensiong shown in feet unless 
ofherwrse specified. 

f 

0.83 

Figure l.- Geometrfc details of model 1. 
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Sect-on A-A 

Dimensions shown tn feet unless ’ - 
ofhertise specif ted. 

Figure 2.- Geometrfc details of model 2. 
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-m.24+ 
4 

1 22.5/ m* 

r, 

Dimensions shown in feet unless 
otherwise specified. 

Figure 3.- Geometric 'aetails of model 3. 

c 
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Dimensions shown In feet unless 
otherwise specified. 

Figure 4.- Geometric details of model 4. 

. 
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Figure 5.~ Typical qdler lnatallation. 



0 .I .2 3 .04 0 -04 -.08 -.I2 
CD -4 0 4 8 12 16 20 Cm 

a$?3 

(4 CL VB* CD, a, c, 

Figure 6.- Aerodynamic characterbtics of model 1; ? = 0.70; ‘ll = 0.15; flo = 1.00. 
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0 .@I -02 0 .02 04 -DI 0 a a2 

CY 5 c, 

b) a WI. cy, c2, c, 

mgure 6.- CO~C~UCM. 
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. . 

0 .I .2 .3 .04 0 -.04 -00 -.I2 

cD -4 0 4 8 12 16 20 cm 

=m 

Figure 7.- Aercdymnic characteristics of model 2 (unmodified); 3 = 0.70; qI = C 0.15; 'lo = 1.00. 
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$tller height, # 
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-154 0 -04 92 0 *02 04 -.ol 0 .Ol D2 

cY 01 C” 

b) a va. cy, CL, c, 

Figure 7.- Concluded. 
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CD -4 0 4 8 12 16 20 G?l 
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(a, CL vs. CD, ‘h % z! 

% 
Figure 8.- Aerodynamic characteriStiCa Of IKdd 3; “B = 0.70; ‘If = 0.15; q. = 1.00. 
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“It-t-r 
I I I I I I I I I I I 

-4 
-b4 0 04 -.02 0 x12 D3 ;Ol 0 .cn x)2 

cY cr c, 

(b) a VB. Cy, Cl, C, 

Figure a.- c0nOhaed. 
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FEZ7 
. I 

0 .I .2 .3 D0 .04 0 -.04 -.08 -.I2 

CD -4 0 4 8 I2 I6 cnl 
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Figure 9.- Xi3 Aerodynamic characterim'&x of model 4 tith horizontal tall removed; - = 0.70; 
l)i = 0.10; 'lo = l.ocl. C 
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(b) a vs. Cy, Cz, Cn 

Figure g.- c0nOiuaed. 
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